Hydrocephalus in adults as a complication of neurological entities, such as subarachnoid haemorrhage, has been increasingly remarked upon in recent years. Its occurrence even without increased intracranial pressure or a clearly understood aetiology has provided us with a new neurological syndrome, so-called occult or low pressure hydrocephalus. Undoubtedly, the availability of an effective treatment, the various shunting procedures utilizing a unidirectional valve, has spurred its recognition in these various circumstances.
The occasional occurrence of hydrocephalus in the presence of a pituitary tumour has been mentioned in the past (Pancoast et al., 1940; Davidoff and Epstein, 1955; Dandy, 1969) . However, in the recent literature it has been alluded to only infrequently and only passing mention of its specific therapeutic implications has been made (Stern and Batzdorf, 1970 (Fig. 2) In December 1969 she was readmitted to Episcopal Hospital dehydrated, confused, disoriented, and incontinent. She was blind and both optic discs were very pale. There were no focal neurological signs. Radiography revealed complete destruction of her sella turcica. Plasma PBI was 7-7 ,ig/100 ml., T-4 2-9 ,ug/100 ml., and her growth hormone 3 ng/100 ml. Cortisol production was 12 mg/24 hours. Plasma cortisol content in the morning and before ACTH stimulation was 3-1 [Lg/100 ml.; after ACTH stimulation it was 29. A pneumoencephalogram utilizing a limited amount ofair (25 ml.) demonstrated a huge pituitary tumour with widespread suprasellar extension, particularly encroaching upon the inferior portions of the third ventricle up to the foramen of Monro (Fig. 3) (Fig. 4) 
DISCUSSION
So-called occult or normal pressure hydrocephalus in the adult generally presents as a disturbance of gait and mentation. Apathy, irritability, incontinence, and severe disorientation can develop in these patients. Hypopituitarism frequently produces similar changes and therefore in the presence of a known tumour of the pituitary gland it is difficult, if not impossible, to differentiate between these two possible complications on a clinical basis alone. The initial opinion on cases 1-3 was that their clinical picture was the result of an endocrine aberration. They had previously been operated upon for pituitary tumour and given radiation therapy postoperatively. All three were given endocrine replacement therapy and only when there was no significant improvement was hydrocephalus considered as the cause of the clinical picture. Treatment of the latter by shunting produced prompt if not always complete improvement. Patient P.B. (case 2) was able to go home and do her own cooking and housework and generally look after herself; patient J.K. (case 1) brightened to the point where she could walk and talk but required nursing home assistance. M.K. (case 3) became oriented and continent after shunting; however, after subsequent suraery on her pituitary gland she had a series of postoperative convulsions and became deeply stuporous. She never fully recovered and was confined to bed in a nursing home for one year before she died. The improvement in each case was reasonably prompt and not dependent upon change in endocrine substitution therapy. In one patient, P.B. (case 2), hypopituitarism and hydrocephalus were both clearly present, and while some improvement occurred with replacement therapy her improvement was dramatic only after her hydrocephalus had been shunted. We were fully alerted to this problem when the last patient (P.K.) was encountered and, on the basis of the arteriogram, proceeded with shunting immediately. It can be speculated that, if shunting had been resorted to sooner in the first three patients, the improvement might have been more complete.
There are several mechanisms involved in production of hydrocephalus with pituitary tumours (Taveras and Wood, 1964; Schmitz et al., 1967) . Approximately 25% of all pituitary adenomas, and the majority of large adenomas, grow upward and forward, producing a deformity of the inferior aspect of the anterior horns of lateral ventricles. These tumours rarely become large enough to cause an obstruction at the foramen of Monro. The principal directional growth in the other cases is upward and backward. In these instances the tumour may invade the suprasellar area at an early stage and large tumours may also invaginate the floor of the third ventricle and cause an obstruction of the aqueduct of Sylvius. A third possibility is that the cisterna chiasmatica and cisterna interpeduncularis can be encroached upon sufficiently or even obliterated and in this manner produce a hydrocephalus. In this series, three of the tumours had become large enough to involve the third ventricle. In the other case there was no evidence of suprasellar extension of the tumour. As three of the four cases had been previously operated upon and irradiated, scarring from surgery and irradiation obliterating the cisterna must also be considered as a possible contributory factor. The 
